(b)

(b)
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(4)
Useo Hedueve f, (a,b) ce Deeyeae n Deej Fmeked Demeleles
eyevoDee ked meceUUele ked meKUe meeceevle &y n lee
eoKeeFUe eked f, [a,b] ce meceshedueveele n~
If a function f is continuous in [0,1], then
show that

Useo Sked Hedueve £, [0,1] ce meelele n lee coKeeFUe eked

. .1 nf(x
lim #
n®¥ ‘o 1+n?x?

dx = g £(0)

If f(x,y) is continuousin R:a£x£b,c£
y £ d and f(x) is bounded and integrable
in (a, b), then (’: f(x,y) f(X) dxis continu-
ous function of y in [c,d]. Prove it.

Uego f(x,y), R: a£ X Eb, c£y £d cemelelen
Deej f(x), (a,b) ce Degyece Sle meceekeiueveele n~ leg
emeze Ietespell e ¢ FOx,y) (0 dx, y ek [c,d]
ce meelelUe feiueve n~

Test the convergence of the integral
¢, f(x) dx where f(x) is defined as fol-
lows :

meceekedueve (‘;‘ f(x) dx kede meelelelee kede fejesteCe
fedeepell pene F(x) evecveeekedle e me hegjYeseele n
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Note : Attempt five questions in all, choosing one
question from each unit. Question No. 1
is compulsory.
lelUeled FhedeF me Sked febve Uevele nS, kedue heele Debvee ked
Goej oeepeS~ feMve me. 1 Deeveleele n~  15/30

1. (a) Show that the constant function Kk is in-
‘b
tegrable and (_kdx=k(b-a)_
eOKeeFUe eked evelele fedueve k meceekedueveele n Deej

b
¢ kdx=k(b- a)_
P.T.O.



(b)

(©)

(d)

(e)

S-683

)
Describe convergence of the improper in-
tegral of 2nd kind.
omej fekedej ked Fclechej meceskedueve kede meelelelee JeeCele

ledje~

Show that the integral (‘Oplzxm cosec" xdx
converges if and only if n < (m+1).
eoKeeFUe tkei meceekedueve (‘O‘”zxm cosec” x dx melelle
n Ueo Deej keddeue U0 n < (m+1).

Using Weirestrass's M test show that
f; e cos yxdx is uniformly convergent
in (-¥,¥)"y.

JeejmeSeme ked M- hejefteCe kede eUeeie kedjked eoKeeFUs ched
¢, e™ cosyxdx "y Dulejeue (—¥,¥) ¢ Sled
meceeve cxhe me DeeYemegje n~

Show that the following function f is dif-

ferentiable at the origin.

c0KeeFUe led avecvesdedle fiueve £ o g0 fej Delbeiuevele -~

I (Xz_yz) : 2,2

| xy——=22= | if X“+y“1 0
oY) =17 @ +y?) Y

t 0 ,if  x=y=0

Q)

(9)

(h)

a

€Y

S-683

@)

Find the value of log (1).
log (1) ke ceeve Yeele kedeepele~
Explain Cross Ratio.
sedeme Deveheele kede JeeCele hedeepell~
What do you mean by fixed points of a
Bilinear Transformations?
eEjKeeUe oufeevlejCe ked evelele eyevoDee kede mecePeeFUe~
Give geometrical interpretation of trian-
gular inequality for complex numbers.
meecceRe mek UeeDee ked eSeYepeeUe Demeceevelee eée j KeeieeCeleele
DeleOeejCee oeepele~
Show that each closed sphere is a closed
set.
eoKeeFUe ched TelUeked yevo ieeue Sked yevo meceUlele n~

Unit-1 5/11

FheéeF-1
If the function f is bounded in [a,b] and
the set of its points of discontinuity has a
finite number of limit points then fis inte-

grable in [a,b]. Show it

P.T.O.
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9. (@

(b)
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(8)

Let A, B be two subsets of a metric space
(x,d). Then Prove that

INnt(ACB)=Int AC IntB.

Ueo A, B Ojeked mecee® (x,dl) ked GhemecellUe n lee
emeae kedeepell eked Int(A CB)=Int AC IntB.
State and Prove Cantor's Intersection
Theorem.
keavs j ked OeeleUUove fecele kede hedleve Sle emece kedeepelle~
Prove that every complete metric space
(x,d) is of second category.

emeae kedeepeUe ched OelUsked mecheCe ojeked mecee™ (x,dl),

eEleeUe mle kede n~

€Y

(b)

S-683

©)
f(x) =1 for OExXE£1
1
=0 forn—1<x£n-— —
1 n
= (1)"forn- =<x£n
n
wheren=2, 3,4,5, ......
Unit-11 5/11

FhedeF-11
If Su_is a convergent series of positive
terms and a,a,, a, ... is a bounded se-
quence of real numbers, positive or nega-
tive, then S a u is absolutely conver-
gent. Show it.
Ueeo S u_ Oveelceled heoe kebe Sked DeeYemeeje ReCee n Deej
a,, a,, a, ... ek meekeleme n~ lee eokeeFUe ehed
Sa_ u_ Sk tvedese DeeYemeeje ReCee n~
Show that both the partial derivatives of
f(x,y) exist at (0,0) but it is not continu-
ous at (0,0). If
eoKeeFUe dhed (0,0) hej Heiueve F(x,y') kei oevee Deseheked
DeJekedueve Deemlelde ce v ueskedve fedueve melele vene n Uggo
Fixy) = Y/OCHYD) L6y (0.0
i 0 , (x,y) = (0,0)
P.T.O.



5 (@)
(b)
6. (a)
(b)
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(6)

Find the Fourier series consisting of co-
sine terms only. Which represents the
periodic function f{(x) = xin 0 £x £p.
fedepUee feoe Jeeuse fedeejUej ReCee Yeele hedeepelle pee eked
0 £ x £ p ce Deelelee fedueve F(x) = x evecaehiele kedj lee
n~
Find the region into which the line
y= ¢, (c,* 0) is mapped the transforma-
tion by w= 1/z .
Jen #:fe Yeele ledespelle #eelepe jKee y=c, (c,* 0)
ede evecaehele kedjles n~ epemece aheevlejCe w= 1/z
Unit-111 5/11
FleeF-111
Discuss Geometrical representation of
z,/z,.
z,/z,, b plessceleell evesateCe hede eledellvee hedj~
Given that the function f(z) = z2=x2—y?+i2xy
is differentiable everywhere and f'(z)= 2z.
Verify that the Cauchy-Riemann equations
are satisfied everywhere.

colee n cheh Hedueve f(z) = Z2=x2—y2+i2xy Melefe

€Y

(b)

€Y

S-683

(7)

Delekeduevesle n Deej F(z)= 2z lee bee™ kedeepele eked
kedeMee- jeceeve mecegkedjCe meJee mele nelee n~
Prove that u = y*-3x%y is a harmonic
function. Determine its harmonic conju-
gate and find the corresponding analytic
function f(z) in terms of z.
eoKeeFUe ehed u = y3—3x2y Sked lemeJeeoe Hebueve n~
Fme femeJecoe meleices %eele kedeepelUe Sle z ed heoe ce
leovemeej JeMuesceked fieiueve %eele kedeepeUe~
If f(z) = u+iv is an analytic function then
show that u and v are both Harmonic
functions.
Ueeo f(z) = u+iv Sked JeMueecches Hedueve N lee eoKeeFUe
eked u Deej v oevee (emeJeeoe fiedueve n~

unit-1V 5/12

FhedeF-1Vv
Prove that a set is open if and only if it is
union of open spheres.
emece hedeepele ched Sked mecelUele Keuee ngiee Ueeo Deef
fehleue Ueeo Uen Keue ieeuce kefe mece__

P.T.O.
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